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REMHFWLYHVRUTXDQWLILDEOHRXWFRPH>@
0RVW JDPHV FRQWDLQ FHUWDLQ FRPPRQ DVSHFWV 6ROXWLRQV WR WKHVH DVSHFWVPD\ YDU\ V\VWHP WR V\VWHPEXW KDYH
PDQ\ FRPPRQDOLWLHV7KH FRQFHSW RI GHVLJQSDWWHUQV >@ZKLFK VR IDU KDYHSURYHQ VXFFHVVIXO LQ REMHFWRULHQWHG













RQH W\SH RI UHVRXUFH IRU DQRWKHU ZKHUH DV WUDGHUV DOORZ WKH H[FKDQJH RI UHVRXUFHV EHWZHHQ SOD\HUV RU JDPH
HOHPHQWV7KHVHHFRQRPLFIXQFWLRQVVHWXSDQHWZRUNRIHFRQRPLFWUDQVDFWLRQVWKDWGHWHUPLQHWKHIORZRIDJDPH$
JDPH DOVR FDQ EHPRGHOOHG DV D IORZRI UHVRXUFHV DQG DEVWUDFW DVSHFWV RI JDPHV VXFK DV SOD\HU VNLOO OHYHO DQG
VWUDWHJLF SRVLWLRQ FDQ EH PRGHOOHG WKURXJK WKH XVH RI UHVRXUFHV DV ZHOO DV D VWDWH PDFKLQH DQ LQLWLDO VWDWH RU
FRQGLWLRQDQGDFWLRQVRIWKHSOD\HUFDQEULQJDERXWQHZVWDWHVXQWLODQHQGVWDWHLVUHDFKHG>@
*DPLILFDWLRQ FDQ EH VSHFLILHG DQG PRGHOOHG LQ PDQ\ ZD\V HJ ZLWK IRUPDO GHVFULSWLRQ >@ XVLQJ WH[WXDO
GHVFULSWLRQVDQGPRGHOOLQJPHWKRGVHJZLWK80/GLDJUDPV>@3HWUL1HWV>@RURWKHUVWDQGDUGRUFXVWRP
WRROV > @ 0'$ >@ LV D IRUPDO DSSURDFK ZKLFK DWWHPSWV WR EULGJH WKH JDS EHWZHHQ JDPH GHVLJQ DQG
GHYHORSPHQWJDPHFULWLFLVPDQG WHFKQLFDOJDPH UHVHDUFK0HFKDQLFVGHVFULEHV WKHSDUWLFXODUFRPSRQHQWVRI WKH




SDWWHUQ XVXDOO\ FRQVLVWV RI D QDPH GHILQLWLRQ JHQHUDO GHVFULSWLRQ GHVFULSWLRQ RQ KRZ WKH SDWWHUQ FDQ EH XVHG
GHVFULSWLRQRIFRQVHTXHQFHVRIXVLQJWKHSDWWHUQDQGUHODWLRQVWRRWKHUSDWWHUQV>@.UHLPHLHU>@SURSRVHGXVLQJ
JDPHGHVLJQSDWWHUQVDVDZD\ WR IRUPDOL]HDQGFRGLI\NQRZOHGJHDERXWJDPHGHVLJQ%MRUNDQG+RORSDLQHQ >@
SURSRVHJDPHSOD\GHVLJQSDWWHUQVDVVHPLIRUPDOLQWHUGHSHQGHQWGHVFULSWLRQVRIFRPPRQO\UHRFFXUULQJSDUWVRIWKH
GHVLJQRIDJDPH WKDWFRQFHUQVJDPHSOD\*DPHSDWWHUQVHQFDSVXODWHFRPPRQGHVLJQSUREOHPVDQGVROXWLRQV IRU
WKRVH DQG JDPH GHVLJQHUV W\SLFDOO\ FRPELQH VHYHUDO SDWWHUQV IRU JRRG JDPHSOD\ >@ ,Q WKLV SDSHUZH LQWURGXFH




)RUDQDO\VLV DQG LGHQWLILFDWLRQRIJDPLILFDWLRQSDWWHUQVZHKDYH VHOHFWHG VHYHQGLIIHUHQWJDPLILHGDSSOLFDWLRQV
(PRELQ >@0HHFR >@7HDPIHHG>@&$37&+,12>@7DVNYLOOH >@3RZHU+RXVH >@7URJRQ >@
$OO DQDO\VHG DSSOLFDWLRQVKDYH FRPPRQDWWULEXWHV XVHUFHQWULF WKDWPHDQVZKDW DOO RI WKHPKDYH WKH FRQFHSWRI
SOD\HULQWKHPXVHULQWHUDFWLRQZLWKWKHV\VWHPZKLFKWULJJHUVWKHEDVLFJDPHSOD\JDPHUXOHVLQRQHRURWKHUIRUP
JDPHRULHQWHGLQWHUIDFHHOHPHQWVVXFKDVEDGJHVDQGOHDGHUERDUGV)RUHDFKDSSOLFDWLRQZHKDYHFUHDWHGWZRW\SHV
RI PRGHOV XVLQJ WKH 0DFKLQDWLRQV JDPH PRGHOOLQJ IUDPHZRUN >@ DV IROORZV  6LPSOH PRGHO ± D KLJKHVW
DEVWUDFWLRQOHYHORIWKHV\VWHP7KLVYLHZVKRZVWKHFRUHV\VWHPFRQFHSWV$GYDQFHGPRGHOLVPDGHXSRIWZR
SDUWV D VWDWLFPRGHOZKLFKPRGHOV DVPDQ\ GHWDLOV DV SRVVLEOH RI WKH V\VWHP DQG E G\QDPLFPRGHOZKLFK LV
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PRGHOOLQJ LQWHUDFWLRQEHWZHHQSOD\HUV%DVHGRQ WKH UHVXOW RIPRGHO FRPSDULVRQDQGDQDO\VLVZHKDYH LGHQWLILHG
FRPPRQSDWWHUQVRIJDPLILHGV\VWHPV














3.3. Introduction into Machinations 
7RUHSUHVHQWSDWWHUQVJUDSKLFDOO\ZHXVH0DFKLQDWLRQVDYLVXDOPRGHOLQJIUDPHZRUNIRUJDPHPHFKDQLFV>@WKDW
IDFLOLWDWHVWKHGHVLJQVLPXODWLRQDQGWHVWLQJRIWKHLQWHUQDOHFRQRP\RIDJDPHDWYDULRXVOHYHOVRIDEVWUDFWLRQ$W
WKH KHDUW RI WKH IUDPHZRUN LV D JUDSKLFDO QRWDWLRQ GHVLJQHG WR FDSWXUH WKH G\QDPLFV RI JDPHV 0DFKLQDWLRQV
GLDJUDPVDUHDFODVVRI3HWUL1HWVZUDSSHGLQDIRUPDOLVPWKDWPDNHVWKHPPRUHSDODWDEOHWRJDPHGHVLJQHUV7KH
ORJLF EHKLQG0DFKLQDWLRQV LVZKDW JDPHSOD\ LV XOWLPDWHO\ GHWHUPLQHG E\ WKH IORZ RI UHVRXUFHV 5HVRXUFH IORZV
DOORZ WR YLVXDOL]H KRZ WKH V\VWHP LV FRQVWUXFWHG DQGZKDW IHHGEDFN VWUXFWXUHV H[LVW LQ WKH JDPH VWUXFWXUH 7KH
0DFKLQDWLRQVGLDJUDPKDVIRXUSDUWVQRGHVFRQQHFWLRQVRWKHUHOHPHQWVDQGRWKHUFRQFHSWV7KHUHDUHDQXPEHURI
GLIIHUHQW W\SHVRIQRGHVSourcesSURYLGH WKH IORZRI UHVRXUFHVDrains UHPRYHUHVRXUFHVIURPWKHV\VWHPPools
DOORZWRVWRUHUHVRXUFHVDQGConverters GHVWUR\UHVRXUFHVWRFUHDWHQHZUHVRXUFHVTraderDOORZVWKHH[FKDQJHRI
UHVRXUFHVEHWZHHQSOD\HUVRUJDPHHOHPHQWVGates FRQWURO UDQGRPO\RUGHWHUPLQLVWLFDOO\ UHVRXUFHIORZDelays
GHOD\WKHUHVRXUFHIORZResource connectionsGHWHUPLQHKRZWKHUHVRXUFHIORZVEHWZHHQQRGHVState connections
GHWHUPLQHKRZQRGHVWDWHFKDQJHVDIIHFWRWKHUHOHPHQWVLabel types DUHDSDUWRI VWDWHDQG UHVRXUFHFRQQHFWLRQV
SDVVLQJVSHFLILFFRQWUROLQIRUPDWLRQ
3.4. Gamification patterns 















0RWLYDWLRQ 7KLVDOORZVXVWRPRGHOOLPLWHGHFRQRPLHV 6RPHWLPHV UHVRXUFHV FDQ EH YLHZHG DV XQOLPLWHG
7KLVDOORZVXVWRPRGHOXQOLPLWHGHFRQRPLHV

























6WUXFWXUH $ SXVKLQJ SRRO RI OLPLWHG TXDQWLW\ FRQQHFWHG WR D
GUDLQ DQG HQG FRQGLWLRQ QRGH (QG FRQGLWLRQ LV
FRQQHFWHGZLWKSRROZLWKODEHO³´




GHFUHDVLQJ WKH FRXQWHU YDOXH:KHQ FRXQWHU YDOXH LV
HTXDOWR]HURWKHHQGFRQGLWLRQLVWULJJHUHG



















0RWLYDWLRQ 6RPHWLPHV UXOHV DUH WRR FRPSOH[ WR PRGHO VR LW¶V
HDVLHUWRDJJUHJDWHWKHZKROHORJLFLQWRDVLQJOHSDWK
(FRQRP\JURZV DQG IDOOV RYHU WLPH7KLV LV D SDWWHUQ WR
VLPXODWHHFRQRPLFIDOOV










&RQVWUDLQ SDWWHUQ VHH )LJ D 	 7DEOH  DOORZV WR EORFN FHUWDLQ SDWKV LQ WKH PRGHO EDVHG RQ FHUWDLQ
FRQGLWLRQV





0RWLYDWLRQ %DVHG RQ V\VWHP VWDWH LV XVHIXO WR OLPLW RU RSHQ D
SDWKDFFRUGLQJWRVWDWH
6RPHWLPHV ZH QHHG WR FUHDWH DQ H[WHQVLRQ WR GHIDXOW
EHKDYLRXU
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3DUWLFLSDQWV 0DQXDOVRXUFHSRRO 6RXUFHJDWHFRQYHUWHUDQGSRRO






















&ROODERUDWLRQV *DWHWULJJHUVDVRXUFHUDQGRPO\ 7KLV SDWWHUQ FRPELQHV SURSHUW\ FKDQFH SDWWHUQ ZLWK D VRXUFH








306KDVD OHDGHUERDUGEDGJHERDUGDQGSURMHFW IRUHVW DVPDLQHOHPHQWVRIJDPLILFDWLRQ(YHU\HOHPHQWKDV LWV
SXUSRVH  7KH OHDGHUERDUG FUHDWHV FRPSHWLWLRQ EHWZHHQ LQGLYLGXDO HPSOR\HHV DQG DOORZV WR GHWHUPLQH D JDPH
ZLQQHU ZKLFK VKRXOG EH DGGLWLRQDOO\ DZDUGHG  7KH EDGJH ERDUG VHH )LJ  DOORZV REVHUYLQJ WKH VNLOOV RI
HPSOR\HHV ,Q WKH EDGJH ERDUG WKH HPSOR\HHV DUH RUGHUHG E\ WKH WRWDO QXPEHU RI EDGJHV FROOHFWHG (DFK EDGJH
D E














7KLVPRGHOKDV WZRSDWWHUQXVDJHV&RQVWUDLQSDWWHUQ UHGDOORZV WRFRQWURO IORZGHSHQGLQJRQKRZPDQ\
EDGJHVDUHUHFHLYHG([WHQVLRQSDWWHUQJUHHQSURYLGHVWKHQHFHVVDU\SDWKVIRUWRPRGHOHDUQLQJ(YHU\WLPHD




SUHYLRXVSDWK³´ LV FORVHG:KHQ WKHQH[WEDGJH LV UHFHLYHGSDWK³!´RSHQVZKLFKDZDUGV WKHXVHUZLWK WZR
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SDWWHUQV DUHPRGHOOHG XVLQJ WKH0DFKLQDWLRQV IUDPHZRUN > @ 7KLVPRGHOOLQJ WRRO DOORZV UDSLG SURWRW\SLQJ
LGHDVDQGWHVWLQJWKHPEHIRUHLPSOHPHQWDWLRQ
7KH DGYDQWDJH RI XVLQJ JDPLILFDWLRQ SDWWHUQV LV KDYLQJ DQ DEVWUDFW IRUPDO PRGHO WR XQLI\ PXOWLSOH IRUPDO
GHILQLWLRQVZULWWHQ IRU GLIIHUHQW JDPLILFDWLRQ DSSOLFDWLRQV 7KH DEVWUDFWPRGHO LV FRQVWUXFWHG IURP XVHUV DFWLRQV
UXOHV GDWD DQG LQWHUIDFHV ZKLFK DUH FRPPRQ WR DQDO\VHG V\VWHPV 7KLV PRGHO FRQQHFWHG ZLWK D JUDSKEDVHG


































 .UHLPHLHU % 7KH &DVH IRU *DPH 'HVLJQ 3DWWHUQV *DPDVXWUD  2QOLQH
ZZZJDPDVXWUDFRPIHDWXUHVNUHLPHLHUBKWP













 'RUPDQV - 0DFKLQDWLRQV 'LDJUDP 7XWRULDO 3RUWIROLR RI -RULV 'RUPDQV  2QOLQH
KWWSZZZMRULVGRUPDQVQOPDFKLQDWLRQVZLNLLQGH[SVKS"WLWOH 7XWRULDOB
28. $ãHULãNLV''DPDãHYLFLXV5*DPLILFDWLRQRID3URMHFW0DQDJHPHQW6\VWHP3URFRI,QW&RQIRQ$GYDQFHVLQ&RPSXWHU+XPDQ
,QWHUDFWLRQV$&+, 
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